The basic problem in ocean acoustic detection is formulated under the assumption of unsaturated sound propagation. The latter essentially amounts to a constant signal plus Gaussian noise. Detection is defined as occurring whenever p, the root mean square pressure at the receiver, exceeds a specified threshold level Po-A two-state, discrete-time Markov model is derived, and closed-form expressions for the probability mass functions of the number of time steps separating two successive detections (interarrival time} or one detection and the first subsequent "downcrossing" {holding time) are presented. Expressions for the joint probability density function ofp at two different points in time are obtained and used to determine the relevant onestep transition probabilities of the Markov model. Sample results using the model are finally presented.
At short ranges and low frequencies, or for stable channels, the propagation is said to be unsaturated and the probability density function (PDF) ofp is Rician 2 and independent of the number of paths.' (In Sec. I the distributions ofp and its phase • are presented.) At sufficiently long ranges and/or high frequencies, the propagation is fully saturated, which means that •b, the phase of p, can be characterized as a random variable uniformly distributed between 0 and 2rr, or each path has a phase that is normally distributed with a standard deviation > 2rr. Subsequently, a two-state model and a four-state discrete-time Markov detection model were developed, and closed-form expressions for the probability mass functions of the corresponding interarrival and holding times were derived. The results obtained using the latter models were favorably compared with both the continuous-time models and the data, the greatest improvement over the continuoustime models lying in the much lower computational effort involved.
The purpose of this letter is to develop acoustic detection models for the unsaturated case. Such models are derived in the following section, first for the memoryless case and then for the general "memory" Markov case. A model has also been proposed 9 for the partially saturated case, but.
results are yet to be confirmed in other than limiting cases. 
•, = l -•,/P•,
. where P• is the {un•nditional probability of p being ! 
